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The clinical relevance of strain types of Helicobacter pylori
Helicobacter pylori infects about 30% of the population of western Europe and the United States, and about 80% of the population of many developing countries. Although it is the main cause of peptic ulcer disease and an important risk factor for gastric adenocarcinoma' 2 and lymphoma,3 most people with the infection do not develop these conditions. Who develops disease depends on the virulence of the infecting Hpylori strain, the susceptibility of the host and environmental co-factors. Research into bacterial virulence factors has concentrated on determining whether certain strains of H pylon are more virulent than others, and if so, whether they can be identified easily. This work has led to several non-conserved bacterial virulence factors with a logical role in pathogenesis being associated with disease. These include in vitro production of vacuolating cytotoxin activity, the presence of certain genotypes of vacA (the gene encoding the vacuolating cytotoxin), possession of the cag (cytotoxin associated gene) complex, and the ability to activate neutrophils directly.
There are several reasons why the link between H pylon virulence determinants and peptic ulcer disease is unlikely to be absolute. Perhaps most important are the potential contributions of host and environmental factors to pathogenesis. Host factors remain ill-defined, but one possible example is the raised gastrin stimulated acid output seen in patients with duodenal ulcer disease. This remains elevated a year after treatment which may imply that it is host determined.4 The best defined environmental factor is smoking, which increases the risk of duodenal ulceration for those infected with H pylon. invariably linked with cagA, and it now seems that cagA is a genetic marker for a larger group of genes which has been termed the cag pathogenicity island. These genes have a different nucleotide ratio from other Hpylori genes, and were thus probably originally acquired from another bacterial species. Some have sequence homology with genes involved in transmembrane trafficking in other organisms.23 One hypothesis is that they induce enhanced inflammation by exporting an uncharacterised factor or factors which stimulate cytokine release.
vacA and the cag complex are the best characterised H pylon virulence determinants, but may not be the only ones. H pylon strains can be divided into two groups on the basis of direct activation of neutrophils during coculture; one group induces rapid, strong neutrophil oxidative bursts, whereas the other produces delayed, weak 21 activation. 4 In a Finnish study, 59% of patients with ulcers harboured strongly neutrophil inducing strains compared 24baiofti with 25% of non-ulcer patients. The genetic basis of this phenomenon is unknown, and at present it does not offer a viable typing system. Another potential virulence factor is the newly described gene iceA (induced by contact with epithelium gene A) which, as the name suggests, was identified because its transcription is switched on following contact with cultured epithelial cells.25 Like 
